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(54) CERAMICS COMPACT AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a dense ceramics compact consisting essentially of 
a coal ash, especially a fly ash which is an industrial waste by sintering a coal ash and an 
inorganic sintering material and imparting a specific bulk density, a specified percentage of 
water absorption, a specific pore volume and a specified specific surface to the ceramics 
compact. 

SOLUTION: This ceramics compact has 1.0-2.0 g/cm3 bulk density, 0.01-0.8 vol.% 
percentage of water absorption, 0.01-0.2 cc/g pore volume and 0.1-0.4 m2/g specific 
surface area. The average particle diameter of a coal ash (e.g. a fly ash) used for 
producing the compact is 10-40 urn and the mixing ratio of the coal ash is 60-90 wt.% 
based on the dry weight. The melting temperature of an inorganic sintering material (e.g. 
feldspar) is 1,050-1 250°C and the average particle diameter thereof is 0.2-15 urn. The 
mixing ratio of the inorganic sintering material is 10-40 wt.% based on the dry weight. 
When the viscosity of the mixture of the coal ash with the inorganic sintering material is 
low, an inorganic thickening material (e.g. kaolin) may be used. The mixing ratio thereof is 
0-25 wt.% based on the dry weight. The amount of water used is 25-40 pts.wt. based on 
100 pts.wt. of the total weight of the coal ash, inorganic sintering material, etc. The heat- 
treating temperature is 1,000-1,300°C. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A ceramic Plastic solid 0.01 - 0.2 cc/g and whose specific surface area of 1.0-2.0g/ 
cm 3 and water absorption 0.01 to 0.8 capacity % and pore volume are [ bulk density which 
coal ash and a minerals sintering material sinter ] 0.1-0.4m 2 /g. 
[Claim 2]Coal ash with a mean particle diameter of 10-40 micrometers with dry weight 60 
to 90 % of the weight, A minerals sintering material with a mean particle diameter of 0.2- 
15 micrometers with dry weight with melting temperature of 1050-1250 ** 10 to 40 % of 
the weight, Minerals thickening material what mixed 0 to 25 % of the weight (the sum total 
of dry weight of coal ash, a minerals sintering material, and minerals thickening material is 
made into 100 % of the weight), and water with dry weight, A manufacturing method of 
the ceramic Plastic solid according to claim 1 heat-treated at 1000-1300 ** after kneading 
and carrying out extrusion molding and drying, deaerating temporarily at least. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to coal ash especially a ceramic Plastic solid 
which uses fly ash (fly ash) as the main ingredients, and a manufacturing method for the 
same. 

[0002] 

[Description of the Prior Art]Fly ash is a by-product of the particle produced by combustion 
of coal, especially powdered bituminous coal. Generally fly ash is generated very in large 
quantities from a coal combustion power plant. Conventionally, disposing by land 
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processing of reclamation etc. is most, and being effectively used in the form of aggregate 
for concretes, etc. did not pass over the fly ash of these in part. 

[0003]Then, the proposal which is going to use this fly ash effectively came to be made in 
recent years. For example, in JP,52-78687,A and JP,55-134640,A, the manufacturing 
method which makes fly ash sinter what mixed and carried out water kneading of a 
considerable quantity of bentonites which are binders, and obtains a heavy metal capturing 
material is proposed. 

[0004]The art about the ceramic Plastic solid which carried out shaping sintering of the 
microscopic particles of coal ash is indicated by JP,9-156998,A. however, this art is related 
with the porous ceramic Plastic solid in which particle diameter has 1-10 micrometers, and 
the water absorption 10 manufactured using the very small thing - the very high water 
absorption of 50 capacity % as coal ash of a raw material. By porosity, since intensity is 
small, such a ceramic Plastic solid has the problem that a use is restricted. 
[0005]The coal used in this invention persons' investigation in recent years has much 
foreign charcoal, and the fly ash by which it is generated from the plant using such foreign 
charcoal has large particle diameter, Since processes, such as grinding, are needed for 
adopting the method of JP,9-156998,A, there is a problem of a process becoming 
complicated or cost going up. 
[0006] 

[Problem(s) to be Solved by the Invention]Therefore, this invention makes it a technical 
problem to provide coal ash especially a precise ceramic Plastic solid which uses fly ash as 
the main ingredients, and a manufacturing method for the same. 
[0007] 

[Means for Solving the Problem]Bulk density of this invention which coal ash and a minerals 
sintering material sinter is [ 1.0-2.0g/cm 3 and water absorption ] the ceramic Plastic solids 
0.01 - 0.2 cc/g and whose specific surface areas 0.01 to 0.8 capacity % and pore volume 
are 0.1-0.4m 2 /g. 

[0008]Coal ash with a mean particle diameter of 10-40 micrometers this invention with dry 
weight 60 to 90 % of the weight, A minerals sintering material with a mean particle 
diameter of 0.2-15 micrometers with dry weight with melting temperature of 1050-1250 ** 
10 to 40 % of the weight, Minerals thickening material what mixed 0 to 25 % of the weight 
(the sum total of dry weight of coal ash, a minerals sintering material, and minerals 
thickening material is made into 100 % of the weight), and water with dry weight, 
Deaerating temporarily at least, extrusion molding is kneaded and carried out, and after 
drying, it is a manufacturing method of the above-mentioned ceramic Plastic solid heat- 
treated at 1000-1300 **. 
[0009] 

[Embodiment of the Invention]In 1.0-2.0g/cm 3 and water absorption, although 0.01 to 0.8 
capacity % and pore volume are [ 0.01 - 0.2 cc/g and specific surface area ] 0.1-0.4m 2 /g, 
bulk density the ceramic Plastic solid of this invention, As for l.l-1.85g/cm 3 and desirable 
water absorption, 0.02 - 0.18 cc/g and the desirable specific surface area of 0.02 to 0.75 
capacity % and desirable pore volume are [ desirable bulk density ] 0.15-0.35m 2 /g. In this 
invention, pore volume measures JIS R 2205 and water absorption by JIS R2205, and is 
measured with a method of mercury penetration, and bulk density measures specific 
surface area with a BET adsorption method. 

[0010]Although the shape in particular of the ceramic Plastic solid of this invention is not 
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limited, tabular, cylindrical shape, cylindrical shape, a prismatic form, the shape of an 
rectangular pipe, honeycomb shape, the shape of a star shape, the shape of a clover type, 
block like shape, or the shape of a ball is preferred. 

[0011]The ceramic Plastic solid of this invention is acquired by making coal ash and a 
minerals sintering material sinter. In order to acquire the ceramic Plastic solid of desired 
physical properties, the particle diameter of the coal ash of a raw material and a minerals 
sintering material is chosen suitably. 

[0012]The ceramic Plastic solid of this invention The tile for outer walls, the tile block for 
outer walls, The tile for floors, the tile block for floors, a wallplate, a lightweight aggregate, 
fire-resistance and building materials for heatproofs, Structural materials, such as heat 
insulating material, a lightweight aggregate, a roadbed material, a fine aggregate, the 
paving stone of the yard, the materials for residential-land-development infiltration-of-rain- 
water layers, It can be used as dumped packing materials, such as materials for 
horticulture, such as materials for construction, such as a park grand mechanic osmosis 
structural material, and a road, railroad bed filling material, tree Kiue **, an object for 
pedestrian deck ****, an object for face-of-slope vegetation spraying and soil for 
horticulture, a tile, and a tile block, and magnetic Raschig ring. 
[0013]Below, the manufacturing method of the ceramic Plastic solid of this invention is 
explained. 

[0014]In the manufacturing method of the ceramic Plastic solid of this invention, minerals 
thickening material and optimum dose of water are first mixed to coal ash, a minerals 
sintering material, and arbitration, and a mixture is obtained. 

[0015]As for the coal ash used with the manufacturing method of the ceramic Plastic solid 
of this invention, the mean particle diameter of 10-40 micrometers is a 13-35-micrometer 
thing preferably. Although fly ash, bottom ash, etc. by which it is generated for example, 
from a coal combustion power plant etc. as such coal ash are mentioned, especially fly ash 
is preferred. The mixing ratio of coal ash is 60 to 90 % of the weight in dry weight. 
[0016]In the cumulative distribution curve of the volume reference acquired by a laser 
diffraction type particle-size-distribution measuring method, mean particle diameter is a 
particle diameter corresponding to 50% in cumulative volume in this invention. Weight % 
which shows the mixing ratio by this invention means weight % which made the sum total 
of the dry weight of coal ash, a minerals sintering material, and minerals thickening 
material 100 % of the weight. 

[0017]The minerals sintering material used with the manufacturing method of the ceramic 
Plastic solid of this invention is 1050-1250 ** in melting temperature. As such a minerals 
sintering material, coal ash, especially feldspar (melting temperature is nearly 1150 **) with 
large melting temperature of 1100-1200 ** of fly ash and effect of burying the 
neighborhood and a cavity part comparatively are preferred. 

[0018]0.2-15 micrometers of mean particle diameter of a minerals sintering material are 0.5- 
5 micrometers preferably. Since the minerals sintering material is bearing the role which 
buries the cavity part between the particles of coal ash by melting and sintering, selection 
of the mean particle diameter of a minerals sintering material is important. 
[0019]In order that coal ash particles may join together and elaborate mutually by using 
such a minerals sintering material, the bulk density of the ceramic Plastic solid acquired 
becomes large, and water absorption, pore volume, and specific surface area become small. 
[0020]The mixing ratio of a minerals sintering material is 10 to 40 % of the weight in dry 
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weight. In order to acquire a more precise ceramic Plastic solid, more ones of the addition 
rate of a minerals sintering material are preferred, and in order to make small contraction 
of melting of a minerals sintering material, and the ceramic Plastic solid after heat 
treatment by sintering, few directions of the addition rate of a minerals sintering material 
are preferred. 

[0021]Only with coal ash and a minerals sintering material, when the viscosity of a mixture 
is small, in order to improve viscosity and to improve the formability by extrusion molding, 
minerals thickening material other than coal ash and a minerals sintering material may be 
used. Although kaolin, bentonite, diatomite, talc, activated clay, etc. are mentioned as such 
minerals thickening material, bentonite with it is preferred. [ especially high thickening 
property and ] [ cheap ] In dry weight, the mixing ratio of minerals thickening material is 0 
to 25 % of the weight, and is 1 to 25 % of the weight preferably. In order to improve 
viscosity so that it may be easy to fabricate, more ones of the mixing ratio of minerals 
thickening material are preferred, and in order to lessen adhesion of the Plastic solids after 
shaping as much as possible, few directions of the addition rate of minerals thickening 
material are preferred. 

[0022]Although the quantity of the water to be used varies with factors, such as a kind of 
coal ash, a minerals sintering material, and minerals thickening material, it is usually 25 to 
40 weight section to total weight 100 weight section of coal ash, a minerals sintering 
material, and minerals thickening material. In order to lower [ that it is easy to fabricate ] 
viscosity like, more ones of the quantity of water are preferred, and in order [ which 
improves the shape retaining property after shaping, and lessens adhesion of Plastic solids 
as much as possible ] to accumulate, few directions of the quantity of water are preferred. 
[0023] Even if it adds fine-pores manifestation material, such as inorganic fibers, such as 
water-soluble thickening material, such as methyl cellulose and hydroxymethylcellulose, 
glass fiber, and a ceramics fiber, ammonium nitrate, and ammonium carbonate, etc. in 
addition to the above, it does not interfere with a mixture. 

[0024]In this invention, in order to acquire a precise Plastic solid, the inside of the kneading 
device and extrusion molding apparatus into which the mixture went the mixture in 
kneading and the process which carries out extrusion molding is deaerated temporarily at 
least. The pressure at the time of deaeration does not make capability of the pump for 
deaeration, etc. large more than needed, in order to make predetermined decompression 
conditions reach for a short time ~ O.lkPa (absolute pressure.) Following abbreviation. The 
above is preferred, and in order to make smaller contraction of the ceramic Plastic solid by 
heat treatment by lessening the opening between particles more and obtaining a precise 
ceramic shaping precursor, it is preferred to carry out by 100 or less kPa. 
[0025]Although the kneading machine of continuous system, such as a kneading machine 
of a batch type, an axial rotation round trip type, a self-cleaning type, etc. which the device 
in particular used for kneading is not limited, for example, use double arm type agitating 
blades can be used, a batch type is preferred at the point which can knead while checking 
the state of a kneading article. 

[0026] Although the device in particular used for extrusion molding is not limited, an auger 
machine type extruding press machine or a piston type extruding press machine is 
mentioned, for example. The extrusion molding body by which extrusion molding was 
carried out is suitably cut by suitable length. 

[0027]Thus, since ingredients, such as coal ash, a minerals sintering material, and water, 
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distribute uniformly and the obtained ceramic shaping precursor has a precise structure, 
there is little contraction of the ceramic Plastic solid at the time of sintering, and its 
mechanical strength of the ceramic Plastic solid after sintering improves. From such a 
ceramic shaping precursor, it is effective in a homogeneous ceramic Plastic solid with 
sufficient reproducibility being acquired. 

[0028]A ceramic shaping precursor dries by ranking second, and let it be a dried body of a 
ceramic shaping precursor. Although a hot-air-drying method, a natural seasoning method, 
a humidity drying method, etc. which a drying method in particular is not limited, for 
example, are generally known are mentioned, since the outside surface of a ceramic 
shaping precursor and an internal drying rate can be brought close, a natural seasoning 
method and a humidity drying method are preferred. 

[0029]Subsequently, heat-treat the dried body of a ceramic shaping precursor, coal ash and 
a minerals sintering material are made to sinter, and a ceramic Plastic solid is acquired. 
Heat treatment temperature is usually 1000-1300 **, and is 1120-1250 ** preferably. In 
order to acquire the ceramic Plastic solid which was more excellent in precision and a 
mechanical strength, it is preferred to make small the heating rate to heat treatment 
temperature, and a heating rate is usually 400 **/h or less, and is 100-350 **/h preferably. 
Since heat treating time changes with heat treatment temperature or mixing ratio of coal 
ash, it cannot generally say, but it is usually 0.5 to 5 hours. 
[0030] 

[Example][Example 1] Fly ash 80 spherical weight section with a mean particle diameter of 
31 micrometers and feldspar 20 weight section with a mean particle diameter of 6 
micrometers were mixed until it became uniform by the double arm type kneader, 32 
weight sections of water was added after that, and it kneaded until it became clay-like 
(material A). Extrusion molding of the obtained kneading article was carried out to 10 mm 
in thickness, and 95 mm in width with the clay mixing type vacuum extrusion-molding 
machine under the decompression conditions of 35kPa, it cut in length of 45 mm, and the 
ceramic shaping precursor was obtained. This was dried for one day in the shade, 
temperature up was carried out by h in 300 ** /from a room temperature to 1200 **, and 
heat treatment was performed at 1200 ** for 2 hours. The acquired ceramic Plastic solids 
are bulk density 1.39g/cm3, water absorption 0.09 capacity %, pore volume 0.09 cc/g, and 
specific surface area 0.18m 2 /g. 

The ceramic Plastic solid excellent in the mechanical strength was acquired. 
When gestalt observation of this ceramic Plastic solid was carried out with the scanning 
electron microscope, fly ash particles joined mutually together and it checked that most 
openings between particles were occupied and it had elaborated with feldspar. This ceramic 
Plastic solid can be used for structural materials, such as a lightweight aggregate, fire- 
resistance and ****** for heatproofs, and heat insulating material. 
[0031][Comparative example 1] In Example 1, except the point of not having performed a 
vacuum deairing for the material A using the clay mixing type vacuum extrusion-molding 
machine, extrusion molding, cutting, desiccation, and heat treatment were performed like 
Example 1, and the ceramic Plastic solid was acquired. Although 0.95 capacity % and pore 
volume were [ 0.27 cc/g and the specific surface area of the acquired ceramic Plastic solid ] 
0.43m 2 /g, bulk density 1.09g/cm 3 and water absorption are inferior, and damage a 
mechanical strength selectively by few shocks. 

[0032][Comparative example 2] In Example 1, the ceramic Plastic solid was manufactured 
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like Example 1 except the point using coal ash with a mean particle diameter of 88 

micrometers which ground bottom ash as coal ash. Although the acquired ceramic Plastic 

solids were bulk density 1.18g/cm 3 , water absorption 1.29 capacity %, pore volume 0.31 cc/ 

g, and specific surface area 0.31m 2 /g, a mechanical strength is inferior and is selectively 
damaged by few shocks. 

[0033] [Comparative example 3] In Example 1, fly ash is mixed until it becomes uniform by 
a double arm type kneader about five weight sections in 95 weight sections and feldspar, 
Except having kneaded until it added 35 weight sections of water after that and became 
clay-like, when extrusion molding was performed like Example 1, viscosity and shape 
retaining property were bad, and the handling after shaping was impossible by adhesion of 
ceramic shaping precursors, and modification of a ceramic shaping precursor. 
[0034] [Comparative example 4] The ceramic Plastic solid was manufactured like Example 1 
except the point which was 950 ** in heat treatment temperature in Example 1. The 
acquired ceramic Plastic solid was bulk density 0.92g/cm 3 , water absorption 2.6 capacity %, 
pore volume [ of 0.49cc/g ], and specific surface area 0.54m 2 /g. The mechanical strength 
of the ceramic Plastic solid which magnetism-ization does not follow but is selectively 
damaged also with few shocks was low. 

[0035] [Comparative example 5] The ceramic Plastic solid was manufactured like Example 1 
except the point which was 1350 ** in heat treatment temperature in Example 1. However, 
the ceramic Plastic solid fused at the time of heat treatment, and not maintaining shape 
and adjoining ceramic Plastic solids were carrying out melting adherence. 
[0036][Example 2] Fly ash 71 spherical weight section with a mean particle diameter of 26 
micrometers and feldspar 29 weight section with a mean particle diameter of 6 micrometers 
were mixed until it became uniform by the double arm type kneader, 37 weight sections of 
water was added after that, and it kneaded until it became clay-like. Extrusion molding of 
the obtained kneading article was carried out to the outer diameter of 18 mm, and 12 mm 
in inside diameter with the clay mixing type vacuum extrusion-molding machine under the 
decompression conditions of lOkPa, it cut in length of 18 mm, and the Raschig ring-like 
ceramic shaping precursor was obtained. This was dried for one day in the shade, 
temperature up was carried out by h in 300 ** /from a room temperature to 1220 **, and 
heat treatment was performed at 1220 ** for 2 hours. The acquired ceramic Plastic solids 
are bulk density 1.16g/cm 3 , water absorption 0.05 capacity %, pore volume 0.07 cc/g, and 
specific surface area 0.16m 2 /g. 

The ceramic Plastic solid excellent in the mechanical strength was acquired. 
When gestalt observation of this ceramic Plastic solid was carried out with the scanning 
electron microscope, fly ash particles joined mutually together and it checked that most 
openings between particles were occupied and it had elaborated with feldspar. This ceramic 
Plastic solid can be used for a dumped packing thing etc. as magnetic Raschig ring. 
[0037][Example 3] Fly ash 86 spherical weight section with a mean particle diameter of 29 
micrometers and feldspar 14 weight section with a mean particle diameter of 3 micrometers 
were mixed until it became uniform by the double arm type kneader, 40 weight sections of 
water was added after that, and it kneaded until it became clay-like. Extrusion molding of 
the obtained kneading article was carried out to the outer diameter of 1.5 mm with the clay 
mixing type vacuum extrusion-molding machine under the decompression conditions of 
60kPa, it cut in length of 2 mm, and the cylindrical ceramic shaping precursor was obtained. 
This was dried for one day in the shade, temperature up was carried out by h in 300 ** / 
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from a room temperature to 1185 **, and heat treatment was performed at 1185 ** for 2 
hours. The acquired Plastic solids are bulk density 1.44g/cm 3 , water absorption 0.17 
capacity %, pore volume 0.16 cc/g, and specific surface area 0.34m 2 /g. 
The ceramic Plastic solid excellent in the mechanical strength was acquired. 
When gestalt observation of this ceramic Plastic solid was carried out with the scanning 
electron microscope, fly ash particles joined mutually together and it checked that most 
openings between particles were occupied and it had elaborated with feldspar. This ceramic 
Plastic solid can be used as materials for horticulture containing the materials for 
construction of the paving stone of the yard, the materials for residential-land-development 
infiltration-of-rain-water layers, a park ground mechanic osmosis structural material, and a 
road and railroad bed filling material and tree Kiue **, the object for pedestrian deck ****, 
the object for face-of-slope vegetation spraying, and the soil for horticulture. 
[0038][Example 4] Fly ash 78 spherical weight section with a mean particle diameter of 33 
micrometers, feldspar 13 weight section with a mean particle diameter of 8 micrometers, 
and bentonite 9 weight section were mixed until it became uniform by the double arm type 
kneader, 35 weight sections of water was added after that, and it kneaded until it became 
clay-like. After carrying out extrusion molding of the obtained kneading article to the outer 
diameter of 3 mm with the clay mixing type vacuum extrusion-molding machine under the 
decompression conditions of 7kPa and cutting in length of 3 mm, a spherical ceramic 
shaping precursor about 3 mm in diameter was obtained for this in tumbling granulator. 
This was dried for one day in the shade, temperature up was carried out by h in 300 ** / 
from a room temperature to 1185 ** and heat treatment was performed at 1185 ** for 2 
hours. The acquired Plastic solids are bulk density 1.42g/cm 3 , water absorption 0.04 
capacity %, pore volume 0.06 cc/g, and specific surface area 0.22m 2 /g. 
The ceramic Plastic solid excellent in the mechanical strength was acquired. 
When gestalt observation of this ceramic Plastic solid was carried out with the scanning 
electron microscope, fly ash particles joined mutually together and it checked that most 
openings between particles were occupied and it had elaborated with feldspar. This ceramic 
Plastic solid can be used as materials for horticulture containing the materials for 
construction of the paving stone of the yard, the materials for residential-land-development 
infiltration-of-rain-water layers, a park ground mechanic osmosis structural material, and a 
road and railroad bed filling material and tree Kiue **, the object for pedestrian deck ****, 
the object for face-of-slope vegetation spraying, and the soil for horticulture. 
[0039] 

[Effect of the Invention]According to this invention, the precise ceramic Plastic solid which 
uses as the main ingredients fly ash which is coal ash, especially industrial waste can be 
manufactured. The ceramic Plastic solid manufactured by the method of this invention can 
be used for wide range uses, such as materials for construction, structural materials, 
materials for horticulture, and dumped packing materials. 



[Translation done.] 
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> f e »4t a 7 7 ^ r ^ i/ a tJia^s^x * < . ft 
P3¥9 - 1 5 6 9 9 8^£m<Djf&zmmtzMzm 

h z>m<mmifi*> so 



&KJ2 0 00-86 34 8 
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[0006] 
[0007] 

■«M^^«WLrtt4*«tt*«l. 0-2. Og/c 
m\ »*$*S0. 0 1-0. 8Sfi%, MJV&fcW 

0. 01-0. 2 c c/g, JtHB«**o. 1-0. 4 

[0 00 8 ] */c*»W«. ^Sjfrfgl 0-4 0//m 
05&K#*a»S«-C 6 0-9 0 ti%. SMg 1 0 
5 0-1 2 50 'CVW-Xftifi&O . 2-15// m(DM 
UtttStt^KfilfiSr 1 0-4 011%, ftflSifftttt 
*««UM-C0^2 5*»6 fc«fl&*Sttfc 

ct^*»M*tttWcD!e«as<D^tt4 1 0 omm%t? 
00-1 3 0o°crMiT^±ia-fe^^ vtrxumto 

[0009] 

[^o^jgcDff^] **Mo-b7 5 vzzmzmz. 

WSBttM . 0-2. 0g/cm\ »*¥**0. 0 1 
-0. 8§fi%. *ffl?US»#0. 01-0. 2cc/ 
tt*ffi»**0. 1-0. 4mVgt*W »* 
(A>S8ftKttl. 1-1. 85g/cm\ JfSLl^R 
**B0. 0 2-0. 7 5SS%, »*Ll*lffl?LS«tt 

0. 02-0. 1 8 c c/&. »*u>tt«araw:o. 

15-0. 3 5raVgT*5. ft, ^f^Cfc^T, 
JSafftttJ IS R 2 2 0 5, BMc*ttJ I S R 2 2 
0 5, M?L?ffli«*«BEAffi, Jt*ffi»BBETjS{cj: 

[0010] *#M§©-te5 5 7 ? X/#ffJft(DffJttB1$CC 

westittc^. *«, ntt« % n««. mm ft® 

[001 1 ] *26Bjj(D-fe5 ^ 5RK£ 

[0012] *^WO-b7 5 7 9Zl8B#tt> 9\W8* 
^cD^mfflKM, tt»tt, Scd» 



[0013] feme, xmnco-b? =. -ypxfm&om 

[0014] *&^©-tZ7 5 ~j t> XfSMW<D$l&-fi&T- 

[0015] %.&w<diz7 s v i> xmm<Dn&.-fi&-c 
m^ttizmt. w&t-si o~4 o/im. »tb< 

itl 3-3 5 um<Di><DV$>2>, t©<fc 5ft5^l*£ L 

fi-C6 0~9 0Sfi%-C&£. 
[0016] $^-C¥^*iT-Si(i, U— tf-SttriC 

[0017] #||BJ3CD-te7 5 y 9 Zf$M#<DSt&1j&V 

m^mm^mtitmm&ifi 1050-1250 -c 

Et. WC77<(7yi'*<Dffijm&.l 100-1 200 

asaa* 1 1 1 5 o*ciai2) u>. 
c o o 1 8 ] ttc. mm. %mtt<D¥-im*mt o . 2 

-15«m. KSKttO. 5~5«mT*5. $8tSM 

£«#2>S:«!l£JI ore ^tS^*SWoWi 
TS©jIftw:fig-c;fc&„ 

[0019] C ©J: *> ft&®ff&f§tt£$ffl-f £ cit 
£-fe5 s * *x/3y£ft©&®fi«*£ < ft 0 . 

[0020] M&nMtm<Dm£$i£te%.&m&x- 1 o 

[0 0 2 1 3 Sfc. S^Kte<fc^taK«?MWcWC(S 
*t©fl!Hc«S«Wlttt*r*fflt»r{>J:l>. C©<fc5ft«| 

w©*i£S«£ttS£*g:B sr o ~ 2 5 m&% x $> *) . a? g 

L<«l-2 5Sfi%T > *£. fi8«L»i>J:9«c*Stt4 
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L<. ^^©fiX^*|5j±©ff#?:-c*.2./cW>ft<-r 
5 fc«Mc « . &&ftiftttt©?SflD«!ll%«4>ft I >3SraWff * 

[0022] tefflTS^fiBSsSR &*8f?&i£tffc 
«fc 0'J^M»tf>5#©a^©SH (C «fc0tt*raa*i. 

M^^ttfc«fctfft«f|ti«*t©£ft 
Mfil 0 0SfigMC*tLT2 5-4 OWMfflX&Z. fij 
»HC>©J:^{Ctttt4Tlf'5fc»(c«*©attlH>^ 

io w#*rts/cw^ft< -r-5fc*sfc*cctt*©fiB^ 

fti>^r*s»si/i>. 

[0 02 3] jl^BjfCti. ±ieWWc^f-JHr;l/a- 
TfcML$*ft<,>. 

[0024] ^wrtawfftfiSB^issAiftjc. a 
20 -vmcnu-r &. m^oEMt, »»m<o#>-?*f 

©fil^«r£>S«±{C^* < -Ji-r. SB#F5rgfS©i«E^ 
ff{cS|jg3tfSfcj&«:«0. Ik Pa (je*tE, fcTF£ 
US, ) W±*»S L < . mWHDZmiJ: «)>pt £ < 

S-fe^s »d'X(S^ft©iRjfi*j:0/h3<TSfc»K:« 
1 0 0 k P a JiTFT "5 C * LC>. 

[0025] ig«o Kttffl-rasBBfcKiBjgstir, 

». f*lllEaajS-¥>-b^7j";-i.>ys^©iiiKSC© 

30 mmvmmwmvsztt. mwo&ovimzmis.Ltj: 
[0026] ttcwmmiicm^ zmmizmcmjzsti 
ft g $ (cjifiwiw $ ti a . 

[002 7] C©<fc5K:LTf# htltc-bv 3 vi'XfiJOB 

— ic5>tfeu. *>-aHSfttHfiitt-»ri,>s©'C. «fe^B$ 

40 ©-ir^^X fiS»f*©iRffi*^ft < . ^tef*©-b 5 5 
» fXfiK^(*©a«(6 { )«)K^|S]±r.S 0 S/cC©<fc^ft 

•irv 3 7 i'zmmmm^it. wittj: < ^wft-fe^ 

[ 0 0 2 8 ] -fe? 3 » *XfiS»fTIB«!{*yi:i>rte*l«:!T 

50 
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[0029] aur-fe^s ? * zmz$im#<Dftm#% 
* v tzmiwi'mz. mxmsmtmut iooo-i 

3 0 0°C*C*0, W£0<ttl 1 2 0-1 2 5 0'Cr$> 

<«ci*sjf*K, *aji*«a«4oo-c/h« 

TC*^ »*L<ttl 00-3 50'C/hr**. m 
[0030] 

[Xttffl] [^*6« 1 ] ¥^fiT-S3 1 

2 osaw*5RKa^--y--ccTis-«ctt4*ra^ 

L > *0f**£ 3 2 £«NfiJXI U tt±tttc as* T*gi$ 
(tt»A) . f#6nfc^0 D a a?:35kPaCD« 
^ffT^r±||E«?SfffflLfiS»«rff3 1 0 mm, 
*§9 5mmKfflffiL^U S3 4 5 mm^Biir , 

*8U 1 2 0 0°C£-C3 0 O'C/hV&ML 1 

2 0 0°Cr2^ffl^a*r?fo/c 0 »6tlfc*9 5v* 
XfiSffJf*^ SKfiKl. 39g/cm J , ©**0. 0 

9§a%, M?L^so. 09cc/g ( tt^asao. 1 

[0 03 1 ] [Jt«Wl ] HJSWl«:*5C»-c, *ff4A* 

tx/c*fe5$ ttffftl. 09g/c 

m\ 0. 9 5gS%, *ffl?Ugf»W 0 . 27c 

V$>~>tc Q 

[0 0 3 2] [Jt«W2] IBSWlCCfcc^r. C^Ki 

ffiKl. 1 8g/cm J . 2 9SS%. ffl?L 

£»0. 3 1 c c/g, tt&BftO. 3 1m'/gr* 
ofc#, »ttW«att*0. fifrfcOTKc J: Office 

[0 0 3 3] [ifc«W3] Xtknicc^r. 77-/r 
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mm ns±tt«: ass rat* o l fcaw* , ussw) 1 1 

[oo3 4] imm4] m!Mfflitc*&>r:mmm8. 
49 5 ovtLfc&MM*. mmmi tmmcLxtv 

m*. SffigO. 92g/cm\ ®*¥2. 6gfi 
10 %, «RtfS»0. 49cc/g, tbSBIRO. 5 4m l 

[0 0 3 5 ] [tb«W5] HtfeWHc fcl>T*MMIBK 

4 i 3 5 o -c<t ufc^few-tt, njfe^n i ii§i«cc or -fe 
on**:, 

20 [0 0 3 6 ] [|g»«2] ^tt^S2 6/im<DS*C© 
7 7^7*r>a7 l MfiSPtei O'^fi^S 6 u m<Dg 

52 9M«*^5t^~y-K:T^-K&5*ra£ 

*)btc 0 ff 6n/cil«0p a p41 0 kPa©«£BfeftTK: 
r±^X^}f mbmmvft'& l 8 mm. ftg 1 2 m 
mtcfflWl/a^L, fi$ 1 8mmtcW#rl<r i 

wa«re?»»u Sfi*>e> i 2 2 o - css-c3 oo*c/h 
•c^iaLi 22 0 a cr-2^rais^a4tfo/c 0 f#^nfc 

30 *?$y*Xliffimt. ItW&l. 16g/cm J ,© 

7K^o. 0 5gfi%, Miimno. 07cc/g, ttm 
mmo. 1 6m i /gr*o, ®ffi$)%imc&titc*y 

tt^^cffiflir * s cor* o ^c 0 

[0 0 3 7] [H«W3] ^«[^S2 9*xm<D»ttO 
40 77>(7^a86 SS3P*Jct O'^tt^-S 3 u mOg 

si 4*fiSP4»s6^^-^-ccr^i-tca4*ra^ 

*a>a*t4oa«BiB»iLtt±ttcc3ttS*rfi«i 

01/fc. ff ^n/cig«0 o a a46 0 kPaCDiSE^TCC 
T±«a*affWLliRJB«r^Sl. SmmCCffWb^ 
ff^L, g^2mmCC^»fUr, RttKO-b7 5 
»BiH8f*«:»te. Ch* 1 HHaterftttU Sfi^6 
1 1 8 5"C**C3 0 O'C/hrSfiU 1 1 8 5'C?2B$ 

ia*»«ia*ffojrc. nhtxtcfmmz, 4 4 

g/cm 1 , M$0. 1 7gfi%, ffl?LSW0. 16 
50 cc/g, hb^BBSO. 3 4m'/g"C*0, tSfljW^ 
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[003 8 ] [SJIM4 ] ¥«J&^&3 3 ft m<D8tK<D 

■77-fr ^^7 8ssse. ¥«3«i^a8 «m©sei 

k P a©«BE^ftT«:T±iWS:K^fffflL,fi£Jf^St , ^S 
3romiCflJffiL)#JfJU S3 3 mmicWSibt<M, Cti 

1 1 8 5*C$T3 0 O'C/hV&UL 1 1 8 5*CT2B#* 



*IBMME«*tT->fc. »6h/clS**B. ftffiSl. 4 2 
g/cm\ «*$0. 0 4SS%. *ffl?Lg»0. 0 6 
cc/g, tbUMao. 22m'/gtSii), GStS^ 

gfcfttifc-fe? ; -j * xffl&wmhirtft. cot? i 
©AS»^*5S5rii66nrfflffifbL/ri^ c <t 

uc. cot? ? j f^mmt. boss. ^tiiifiS 

[0039] 
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